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Unusual Gustiness at Cardington on the night 
of February 25th-26th, 1930. 
By C. S. Durst, B.A. 

The records obtained at Cardington with a Dines pressure-tube 
anemometer, the head being 150 feet above ground level, put in 
evidence very strikingly the different types of turbulence which 
are found associated with various thermal structures of the lower 
layers of the atmosphere. In general, super-adiabatic or acia- 
batic temperature gradients in the first 150 feet above the surface 
are associated with a large range of oscillations (both in direc- 
tion and velocity) of the wind, while with an inversion the 
range of oscillations is small, indeed in some cases a wind of as 
much as eleven or twelve miles per hour has been recoriled at 
150 feet with no fluctuations at all. 

The synoptic charts for 13h. G.M.T. on February 25th, 1930, 
showed that a southerly current of air with high temperature 
was moving over France with considerable quantities of strato- 
cumulus cloud. The vertical temperature gradient at Cardington 
on that day showed an inversion even during the early afternoon 
owing to the warmer air moving over ground that had 
previously been cooled by a prevalence of easterly winds 

There was, therefore, expectation that similar temperature 
conditions would continue throughout the night, and that turbu- 
lence would be damped by the inversion. However, between 
15h. G.M.T. and midnight the turbulence was abnormally large 
even though the temperature gradient still showed an inversion. 
This was thrown into even greater prominence by the events after 
midnight. Between that hour and lh. G.M.T. the inversion 
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decreased, and between lh. 30m. and 3h. G.M.T. conditions 
between 150 feet and the surface were isothermal. The wind, 
however, showed a very marked decrease of turbulence during 
this period, but at 3h. the turbulence again increased when an 
inversion formed once again. 

The association between temperature gradient and turbulence 
was thus exacily reversed from the normal on this occasion. 
There does not appear to be any very obvious explanation of this 
reversal from the normal, but certain facts may be noted which 
will probably enter into such an explanation. 

In the first case, this inversion was not due to radiation but 
to differences in temperature between earth and air. It is, 
therefore, to be expected that there should be an association 
her wind speed and bigger inversion values. At 
the same time, the air being highly stratified, it is to be expected 
that the vertical variation in velocity will be greater than normal. 
This was so, for between 21h. and 22h. G.M.T. the speed at 


bet ween h ig 


150 feet was averaging 26 miles per hour, while at 
50 feet it was averaging only 18 miles per hour, whereas, the 
normal reduction of a 26 miles per hour wind at 150 feet is 
21 miles per hour at 50 feet. There thus was a tendency for 
the layers moving with different speeds to set up frictional 
eddies, but it is difficult to believe that such frictional eddies 
should grow to a size sufficient to give the variations shown on 
the anemogram. 


Unusually Red Sunrises and Sunsets over the 
Atlantic and in the London Area. 


With the introduction during the summer of 1924 of a new 
Ships’ Code for the transmission of wireless weather reports 
provision was made for reporting ‘‘ unusual phenomena,’’ one 
of these being the occurrence of unusually red sunrises and sun- 
sets. Six years’ records being now available, and with a change 
taking place in the present Ships’ Code on May Ist, 1930, which 
does not provide for the reporting of unusual phenomena, the 
records of unusually red sunrises and sunsets have been 
extracted. The observations are «omprised mainly within an 
area situated between Tat. tITN. and 56°N., and Long. 
11°W. and 39°W. With the exceptions of August 16th, 1927, 
and May 8th, 1929, all the records are isolated ones, an un- 
usually red sunrise or sunset being reported only by a single 
ship. On the former date, at 7h., s.s. Montnairn Lat. 52°N. 
Long. 17°W., and s.s. Berengaria Lat. 49°N. Long. 13°W., 
reported that they had previously experienced an unusually red 
sunrise. On the latter date, at 7Th., s.s. Montelare Lat. 50°N. 
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Long. 23°W., and s.s. Homeric Lat. 44°N. Long. 35°W., both 

reported the previous occurrence of the same phenomenon. On 

June 23rd, 1925, s.s. Olympic reported both sunrise and sunset 

as unusually red. 

TaBLE 1.—ANNUAL SEASONAL DISTRIBUTION oF UnusuaLLy Rep 
SUNRISES AND SUNSETS OVER THE ATLANTIC. 














Sunrise Sunset 
= 5 = 5 
> 8% =F 3| SF =F 
2 se yp! $B 3| © BD SE 
2 BS 3 i 2 aR 3 BS 
5 — o 5 Sir.) = ira) e 8 w) 
c.| = > a De oa o£ Dd 
No.' © = 5 & No.! 6 _ 45 & 
— = - — 
Winter 
1924-5 3 3 2 2 1 1 1 1 
1925-6 0 l ae 1 1 
1926-7 0 2 ] 0 1 0 
1927-8 i l l 3 2 ] 1 0 
1928-9 2 2 l 4 3 l 1 0 
1929-30 5 3 3 2 l 2 2 2 
Total ll 6 5 5 3 14 7 3 7 4 
Summer | 
1924 3 3 2 - 1 - 1 1 | 
1925 8 2 0 6 5 2 - 2 0 
1926 7 5 4 2 ] 3 2 1 1 1 | 
1927 8 4 1 4 3 0 ~ - 
1928 9 5 3 4 4 0 = — — 
1929 9 1 ] 8 | 6 2 2 2 -— _- | 
Total 44 20 11 24 19 8 4 3 4 2 
! 
TABLE 2.—Montutiy DistripuTtion. 
Winter Summer 
Sul Sun- Sun- Sun- Sun- Sub- Sun- Sun- 
rise set rise set rise set rise set 
Oct. 0 3 Jan. 3 2 April 5 0 July 6 1 
Nov. 3 3 Feb. 0 2 May il 0 Aug. 8 1 
Dec. 2 3 Mar. 3 1 June 4 3 Sept. 10 3 


Tables 1 and 2 show the annual and monthly seasonal distri- 
bution of unusually red sunrises and sunsets, reported from the 
Atlantic, during the period referred to above. The columns 

inward ’’ and in Table 1 indicate respectively 
ships on passage eastward or westward. Subsequently reported 


** outward 
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precipitation, or the absence of same, is limited in time to the 
next ensuing sunrise following an unusually red one, and simi- 
larly in the case of sunset. Table 1 shows that there is a marked 
predominance of unusually red summer sunrises, and a very 
limited number of unusually red summer sunsets. In winter 
there is a reversal, but the contrast is not so well marked. 

From Table 2 it is seen that nearly half the reported unusually 
red summer sunrises are distributed between the months of May 
and September. The subsequent percentage frequency of 
precipitation is highest, following an unusually red summer 
sunrise, with ships inward bound when it amounts to 79 per 
cent; outward, the frequency falls to 55 per cent. Following 
an unusually red winter sunrise there is a reversal; outward, 
the subsequent percentage frequency of precipitation reaches 
83 per cent, inward 60 per cent. 

From the limited number of observations of unusually red 
winter and summer sunsets it appears that the chance of succeed- 
ing precipitation, or its absence, is about equal, both for outward 
and inward ships. 


TABLE 3.—ANNUAL SEASONAL DistRIBUTION oF UnusvuALLy REp 
SUNRISES AND SUNSETS IN THE LONDON AREA. 


Sunrise Sunset Sunrise Sunset 











ex 
353 
Winter No. (R= S| No. 
‘See Zz 
1924-5 7 5 4 2 1924 ‘ } 5 i) 
1925-6 6 6 7 1 1925 2 2 7 ta 
1926-7 7 6 8 2 1926 3 1 9 7 
1927-8 13 9 7 2 1927 i 3 12 » | 
1928-9 r 3 0 — 1928 8 5 12 5 | 
i = | 
1929-30 9 8 oe 1929 0 2 Fj 
titanic ilies Seainiti — SS 
16 38 33 § 24 15 50 20 
Taste 4.—Montuty DISTRIBUTION. 
Winter Summer 
Sun- | Sun- Sun- | Sun- Sun- Sun- Sun- | Sun- 
rise set rise set rise set rise set 
nomen wieten Gee GRRE WANN REAL Sees Ene Gane _— 
Oct. 7 6 Jan. 10 9 April 5 7 July 3 4 
Nov. 8 4 Feb. + 6 May 2 8 Aug. 7 8 
Dec 9 4 Mar. 8 + June 2 10 Sept. 5 13 


Tables 3 and 4 contain similar records for the London area. 
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In contrast with the ships’ observations it is seen from Table 3 
that unusually red summer sunrises are most infrequent and 
unusually red summer sunsets most frequent. The monthly 
distribution, in Table 4, also differs materially. There is a 
pronounced winter maximum for both sunrise and sunset in 
January. During the summer months August shows a maximum 
for sunrise and June and September for sunset. Unusually 
red winter sunrises were followed by precipitation in 83 per 
cent of the cases, winter sunset in 24 per cent. For summer 
sunrise, precipitation followed in 64 per cent, summer sunset, 
4) per cent. 


TABLE 5.—SEASONAL PERCENTAGE FREQUENCIES OF THE Sky TYPES 
ASSOCIATED WITH UnusuALLy Rep SUNRISES AND SUNSETS. 




















No. 1 2 5 4 ) 6 ‘a 
o/ ° o/ / o/ ° ° 
re /0 40 70 o () o | 
Winter | 
Sunrise 46 11 2 } i) 24 4 16 | 
Sunset 5] y 0 > 16 6 18 i 
Summer 
Sunrise 24 21 0 0 25 33 13 
Sunset 50 & 0 2 32 22 18 18 


In Table 5 the sky types, 7 in number, expressed as a per- 
centage frequency, associated with unusually red sunrises and 
sunsets are set out. There is no record of an unusually red 
cloudless sunrise or sunset for either season. 

The numbers in this table have the following meaning attached 
to them :— 

| = High cloud cirrus, cirro-stratus, cirro-cumulus, singly 
or in combination. 

Middle cloud, alto-cumulus, alto-stratus, singly or in 

combination. 

3 = Low cloud, cumulus, cumulo-nimbus, fracto-cumulus, 
fracto-nimbus, nimbus, _ strato-cumulus, _ stratus, 
singly or in combination. 

t = High, middle and low cloud, combinations of 1, 2 and 3. 

5 = High and middle cloud, combinations of 1 and 2. 

6 = High and low cloud, combinations of 1 and 3. 

= Middle and low cloud, combinations of 2 and 3. 

From the above classification it is apparent that unusually 
red sunrises and sunsets, both in winter and summer, occur most 
frequently with combinations of high, middle and low cloud (4). 
Actually, at summer sunrise, the preponderance is with a com- 
bination of high and middle cloud (5), high cloud (1) also showing 
a large frequency. Data, on the lines of the above, are not avail- 
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able from the ship’s reports owing to the fact that their cloud 
observations refer to standard hours which do not, as a general 
rule, coincide with the time of either sunrise or sunset. The 
preponderance of unusually red summer sunrises reported from 
the Atlantic appears to indicate the presence of considerable 
amounts of high and middle cloud about this time, and, on the 
other hand, scarcity of unusually red sunsets favours the preval- 
ence of much low cloud. 

Assuming that unusual sky redness is an indication of the 
presence of moist warm equatorial air, the excess of red summer 
sunrises over the Atlantic may, in a measure, be attributable to 
this. Atmospheric pollution which may, to some extent, affect 
the land observations at winter sunrise and sunset, and also at 
summer sunset, but only slightly, if at all, at summer sunrise, 
cannot account ‘for any excess of sky redness over the Atlantic 

On March 31st, 1930. S.S. Caronia Lat. 50°N. Lone. 17°W 
reported an unusually red sunrise ; the phenomenon also occurred 
in the London area on the same date, and is the sole occasion 
during the period of similarity in the observations. Although 
the effects were the same the causes were different, as the pressure 
distribution for the day shows. 

The term unusually red sunrise or sunset, as used for the 
London area, indicates sky and cloud in the east at sunrise, 
and the west at sunset as (1) unusually all red, or (2) unusually 
red. In the former, red or gradations of red are the sole com- 
position, and in the latter gradations of red are predominant, 
but some other colour enters into the composition. The intensity 
of the red coloration, in both cases, determines whether the 
description ‘‘ unusually ”’ is gree. 
SPENCER RUSSELL. 


Heavy Rainfall _— Whitby, July 20th—23rd, 1930 
The striking feature of the rainfall which caused the serious 
floods in the.valley of the River Esk, was its persistence. The 
amounts were large on each of the four days, July 20th-23rd, 
and increased fairly steadily up the valley especially on the 
22nd, when over five inches was recorded. The rainfall records 
set out below have been kindly supplied by observers in the Esk 
Valley. The stations are arranged in order up the Valley :— 





July, 1930 Total 
20th 21st 22nd 23rd = 20th-23rd 

in. in. in. in. in. 

Whitley (Westhorpe) ners eae 1-47 1:28 12 514 
Aislaby (Park Hall) — coe |62'SO 2°46 311 31 8-48 

Sleights (The Hal!) ian a wae 2°44 31 38 83 

Ezton Bridge (Bridgeholme) .., 2-44 2-62 4-07 65 9 

Glaisdale (The Gables) .., ‘<n ee 2-24 3-68 “24 8°33 
Danby School oi oes sie > 46 2°25 5°20 113 11°04 
Castleton ... ~ , —<« wee 2°32 5°70 1°25 11°97 


The amounts ¢ver he | 24 bones commencing at 9 a.m. G.M.T. on the day of 
entry. 
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Much smaller rainfall amounts were recorded to the south of 
the Esk Valley. At Pickering and Helmsley, some 10 miles to 
the south, the totals for July 20th-23rd were only 2°14in. and 
1-80in. respectively. To the north and more especially the west 
the rainfall gradient was less steep. At Lockwood Reservoir, 
to the north of Castleton the amounts were 2°70in., 1°84in., 
-46in. and I-llin., a total of 10°llin. At Kildale Hall, just to 
the west of the Esk Valley, the amounts were 2°28in., 2°O?in., 
{55in. and 1:18in., a total of 10°04in. At Nunthorpe and 
Crathorne, further west, the totals were 4°70in,. and 3°99in. 
respectively. Much damage by flooding also occurred therefore 
in the Leven Valley. In the Sleights to Castleton area the rain 
appears to have started about 15h. on the 20th and continued 
with but few breaks until noon on the 23rd. There was a 
definite break of a few hours on the evening of the 2Ist. At 
Sleights the observer notes that there was ‘‘ never anything 
more than what I should call heavy rain,’’ while at Danby 
School the rain of the 22nd is described as ‘‘ incessant.’’ The 
observers comment on the steadiness of the rain and the absence 
of intense falls. 


It is reasonable to conclude from the table above that the rain- 
fall of both the 20th and 21st exceeded two inches practically 
everywhere in the Esk Valley, while that of the 22nd exceeded 
four inches over most of the upper half of the valley. Few 
streams could be expected to cope with the widespread fall of 
over eight inches in three days without serious flooding. The 
highest flood eccurred early on the 23rd, following the heavy 
rainfall on the 22nd on ground already saturated by the rain of 
the two previous days. The Egton and Sleights bridges gave 
way about 5h. on the 23rd. Subsequently the level of the river 
fell rapidly. The most severe flooding naturally occurred in the 
lower Esk Valley, notably between Sleights and Whitby. An 
unprecedented feature was the use of the Whitby lifeboat at 
Ruswarp, two miles inland, where it was launched from its 
carriage over flooded fields for rescue work. The bridge at 
Sleights carried two water mains to supply Whitby, and these 
were severed when the bridge broke, reducing the town to 
48 hours’ supply. The supply was restored, however, with the 
aid of the Royal Engineers from Catterick Camp. 

The heavy rain was due to a depression which persisted off the 
east coast of Lincolnshire from the morning of the 21st to the 
24th and maintained strong northerly winds over the north 
Yorkshire Wolds. The distribution of the rainfall was controlled 
to a large extent by the configuration of the land, the largest 
amounts occurring over the more elevated parts of the moors and 
the least rainfall immediately to the south. 


J. GLASsPooLe. 
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Official Notice 
Course of Training for Observers 
It is proposed to hold a course of training for observers at 
climatological stations on Monday and Tuesday, September 23rd 
and 24th, 1930, at Kew Observatory, Richmond. 

Subject to limitations of space at the Observatory, the course 
will be open to ail climatelogical observers in connexion with 
the Meteorological Oftice. There will be no fee. 

Admission to the course will be by ticket, which may be 
obtained on application to the Director, Meteorological Office 
(M.O.7), Air Ministry, Kingsway, London, W.C.2, from whom 
further information regarding the course may also be obtained. 


Official Publication 
The following publication has recently been issued. 
The Weather Map. An introduction to modern meteorology. 
2nd edition. (M.O. 225i.) 

In view of the wide interest taken in weather forecasts and 
maps, the Meteorological Office have just issued a new edition 
of their publication ‘‘ The Weather Map,’’ which first appeared 
15 years ago, and since that time has had a large sale. The 
new edition, which has been completely rewritten and consists 
of 83 octavo pages together with a number of maps, commences 
with a short historical summary describing the progress made 
from the year 1688, when the first-known weather map was pub- 
lished, down to the present date. The method of constructing a 
modern daily weather map is then described in detail, reference 
being also made to the method of taking the observations. 
Chapters follow on the weather associated with depressions and 
other pressure systems, and on modern methods of forecasting, 
while the book concludes with a discussion of some typica! 
forecasts for the British Isles. It should appeal to a wide public. 








Correspondence 


To the Editor, The Me teorological Magazine 





Dry Junes 
There is no doubt that June is becoming an increasingly dry 
month. The total rainfall of the last 12 Junes was more than 
7in. less than that of the 12 preceding Junes, 1906-18. The June 
average at the end of 12 vears’ readings here (1906-18) was 
2°29in.; at the end of 24 years (1906-30) it is only 1:99in. In 
1925 it provided the only absolutely rainless month in 36 years’ 
observations, the last 24 being at this station. This vear May 
and June have only yielded 1:86in. compared with 5:54in. last 
year in the dry January-September spell, but the January-June 
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fall this year is still above the normal. The increasing dryness 
of June is proving disastrous to field and garden. 

R. P. Danser. 
Kentchurch Rectory, Hereford. July 7th, 1930. 


Halos at Kashgar 

By courtesy of Mr. A. Nimmo we have received a description and 
sketch of a system of solar halos observed by his nephew, Mr. G. 
Sherriff, at Kashgar, in Eastern Turkestan, on April 26th, 
1930, from 7h. to 8h. The system consisted of the halos of 
22° and 46°, each surmounted by a small tangent arc, the lower 
one subtending an angle of about 10°, the higher one about 30°. 
The halos showed faint prismatic colours, which were stronger at 
the contact of the 22° halo with its tangent arc. The air was 
hazy and in the haze two luminous uncoloured patches appeared 
just outside the 22° halo on either side of and at the same height 
as the sun; these ‘‘ mock suns ’’ were also marked by brighter 
patches on the halo. 


Evaporation from Raingauges 
The article by Mr. A. J. Bamford in the Meteorological Magazine 
for May, 1930 (pp. 82-87), and particularly his remarks 
(pp. 83-84) on the evaporation of water from a self-recording 
raingauge call to mind a case experienced at Amman, Trans- 
jordan, in the early autumn of 1929. 

Hyetographs in the Middle East Area are withdrawn from 
use and stored during the dry season: in September when the 
instrument was put into action again with a little water in it, 
it was found that the pen traces became lower every day and on 
some records dropped about half a millimetre of chart scale in 
twenty-four hours. Leakage in the copper container and/or float 
was suspected, but examination showed none, so careful tests 
were made. The container was detached, almost completely 
filled with water so as to give good pressure on the base and side 
seams, it was then kept under observation whilst standing on a 
pad of clean blotting paper which would have shown up any drops 
exuding from the base; the seam down the side showed no sign 
of leaking. The float was immersed in hot water and watched 
for air bubbles, none was seen, nor did any water find its way 
into the float when it was allowed to cool while still submerged. 

These tests having revealed no leakage it was assumed that 
evaporation could have been the only explanation since no other 
instrumental faults were discovered. The hyetograph was re- 
assembled with a small amount of water in it to bring the pen 
up to its correct position and a small quantity of paraffin was 
floated on the top of the water in the annular space surrounding 
the float : this appeared to give a complete cure of the trouble. 

The Amman daily rate of evaporation was nearly equal to 
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Mr. Bamford’s rate for a fortnight: assuming his observations 
were made near Colombo, the lower humidity and greater height 
(about 2,600ft. above M.S.L.) of Amman may have been the 
causes and, perhaps, duration of sunshine may be included since 
Amman appears to be less cloudy than Colombo; the maximum 
temperatures for both places are roughly comparable, but 
Colombo minima are higher. 

The self-recording gauge at Amman was the ordinary Negreitti 
& Zambra hyetograph of the type in common use by the Meteoro- 
logical Office: it rested on a concrete slab, about eighteen inches 
square, which surrounded the open end of a buried drain pipe 
into which depended the copper container: the air around the 
latter changed slowly of course. The ground all round the 
gauge was hard baked with a dusty surface and reddish-brown 
in colour, bare but for very sparse camel thorn: in wet weather 
it becomes almost clay-like ‘‘ sticky ’? mud—-about half an inch 
of rain in twelve hours gives an almost water-logged state: it 
seems likely that the heat of the ground around the container 
may have played a part in aiding evaporation. ‘The collecting 
funnel, cylinder and combined case for the working parts, with 
the cast-iron base on which they were mounted, formed a heavy 
mass of metal of large heat content: although coated with 
aluminium paint they became almost uncomfortably hot to the 
touch. Heat conductivity between the upper exposed parts and 
the underground container must have been slow since they were 
joined by but three small brass lugs and screws, apart from the 
float stem in light contact with its guide; it would be a simple 
matter to fit bolts and nuts passing through insulating bushes and 
washers which would reduce heat transference. 

It is suggested that the heat absorption of all gauges could be 
reduced by a high polish—the maintenance of which would be 
one of the few jobs of work well done and enjoyed by cheap 
native labour, though maybe the glitter would attract thieves. 
Chromium plating would cut down the work of polishing to 
an occasional wiping with a damp cloth. 


C. Vaucuan Strarr. 
R.A.F. Station. Biggin Hill, Kent. June 23rd, 1930. 


NOTES AND QUERIES 
Raingauges in Frosty Weather 


Writing with reference to Mr.-Bilham’s article in the Meteoro- 
logical Magazine tor December, 1929, on the protection of rain- 
gauges from damage in frosty weather Mr. Rakhahari Bakshi 
of Alipore Observatory has sent some notes in which he attacks 
the popular belief that water when freezing bursts the wall of 
the vessel by mass action. 

Last year while working on secondary radiation in ice at 
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diferent temperatures Mr. Bakshi had to prepare pure dust-free 
ice by freezing distilled water in evacuated bulbs. It was noticed 
that in the course of freezing a crust was first formed on the 
top of the water. The crust was always of hard ice, irregular 
underneath and about 5mm. thick. The water below the crust 
froze after a long time into a mass of beautifully transparent 
ice. Apparently in the course of freezing pressure is exerted on 
the glass wall as well as on the ice-coating. The adhesion between 
the glass wall and the ice-coating is sufficient to prevent the 
forcing up of the ice-coating. The glass wall can withstand a 
uniform pressure. The result is the ‘‘ fracture ’’ of the ice- 
coating-—through which the expanded mass oozes up. The frac- 
ture of the ice-coating is always accompanied by great noise— 
the crust being left furrowed in consequence. 

The cracks always occur just below the upper crust and usually 
have the appearance of the centre of a spider’s web with many 
radiating lines about 5mm. in length. Cracks sometimes appear 
spontaneously after a long interval, even after a lapse of twenty 
hours. <A direct proof that the cracks are due to the action of 
erystals is not possible, but the characteristic starlike forms can 
only be due to point pressure. A great internal pressure would 
rather break the glass into fragments. As the cracks occur in 
the zone where small crystals of ice are seen to grow it is likely 
that 1t is the pressure of crystals bearing on the ice that produces 
the cracks. The questions raised by Mr. Bakshi are of great 
interest and it is to be hoped that they will receive further 
examination. 





The Accuracy of a Hair Hygrograph 
We have received from Capt. J. Durward a copy of a record 
obtained at Heliopolis, Egypt, with a hair hygrograph. On the 
record he has written the corresponding values of relative 
humidity (per cent.) calculated from the readings of the wet- and 
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2 aiog Wapaeat anee) from the _ illustra- 
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“aa to 78 per cent, and 
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that the comparison reflects credit on the observers for their 
management of the instruments as well as on the accuracy of 
the hair hygrograph. Capt. Durward remarks that the figure 
of 2 per cent is the lowest relative humidity ever measured at 
Heliopolis. 
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A “Record” Gust 
In a recent search for information about extreme wind speeds 
in the valleys of mountainous districts, | was interested to come 
upon a note of a gust apparently exceeding any of the well- 
known ‘‘ record ’’ gusts of the British Isles. During the period 
October, 1901, to February, 1902, Mr. R. C. Mossman made a 
series of observations at Achariach in Glen Nevis some 4} miles 
(in a direct line) to the south-east of Fort William: ‘‘ it would 
hardly have been possible to have had a station more admirably 
placed for the study of valley conditions.’’* The more local 
surroundings of the observing site (150 feet above M.S.L.) were 
open, but the station was shut in, except along the narrow 
valley to northwestward, by high mountains with peaks ranging 
from 3,000 to 4,400 feet in height, within distances of 14 to 
2 miles. For part of the time readings were made from the Dines 
Pressure Tube Anemometer of the type registering (a) velocity 
at the moment of reading; (6) the mean velocity, and (c) the 
maximum gust since last observation, the last registration being 
by means of a metal index. According to Mr. Mossman’s 
description, ‘‘ The feature of the wind is its gustiness, and these 
gusts are separated by long intervals of calm, or very light airs. 
The highest velocity recorded was 117 miles per hour on the 
morning of February 27th, at which time a full gale reaching 
force 10 at some hours was blowing from the south-east on Ben 
Nevis. The gale was severely felt in the Glen, and considerable 
damage was done at Glen Nevis House, where some buildings 
that had stood for twenty years were demolished about 8 a.m. 
The strength of the wind was found to vary greatly in different 
parts of the Glen, being greatest at such places as the Garochar 
and at the highest point of the carriage drive near Allt Eoghain, 
where a steady wind of force 8 to 9 was experienced. The 
highest mean velocity shown by the Dines anemometer jor this 
day was 37 miles per hour from 10 a.m. to noon.’’ I wrote 
to Mr. Mossman, who is now in Argentina, asking for further 
information regarding these observations; he very kindly gave 
me the particulars above quoted about the type of instrument 
in use, and added: ‘‘ I do not think you should inciude this 
gust in an official list, because although the anchorage was 
very good the pole may have vibrated and vitiated the record. 
Further, on the barograph trace there is no record ef unusual 
pumping. The squall was certainly a very severe one, as some 
wooden outbuildings at Glen Nevis House which had stood for 
about 20 years were blown down and carried across an adjacent 
.meadow. I remember when I made the reading I was astonished 
at the high value recorded.’’ In view of Mr. Mossman’s remarks 
it is hardly felt that the gust could be claimed as the record 
in preference to certain other gusts of speeds ranging up to 


* Edinburgh, Proc. R. Soc. XLIV, p. 633. et seq. 
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112 m.p.h., which in later years have been recorded on the 
anemographs from Dines pressure tube instruments. But at 
the same time the Glen Nevis gust and other general features of 
the Glen Nevis records demonstrate that however much the shelter 
ef mountains may reduce the mean wind speed in the valleys 
the risk at least remains of the occurrence once in a while of a 
gust of practically the same order of force as those experienced 
in the most exposed places. 
A. H. R. Goupie. 





An Upper Air Temperature Indicator for Use with Pilot 
Balloons 

In a recent paper* Mr. G. Chatterjee has described a temperature 
indicator for use with pilot balloons which has been successfully 
developed by the India Meteorological Department. The cus- 
tomary methods of obtaining upper-air temperatures by aero- 
plane or sounding balloon are expensive and in the latter case 
the readings are not available until some days or weeks after 
the ascent, rendering the method unsuitable for use in fore- 
casting. The need for an indicator which will give the height 
at which some particular upper-air temperature is reached by 
a pilot balloon has often been felt and the method described by 
Mr. Chatterjee in detail appears to have met the need, at any 
rate so far as India is concerned. The instrument, which weighs 
40 grams complete, consists of a simple bimetallic thermometer, 
shaped somewhat like an inverted letter U, the arms of which, 
as they separate, release a paper disc at a predetermined tem- 
perature. The paper disc carries a small tube of sulphuric acid 
which falls into a tray containing a mixture of potassium 
chlorate and sugar. The resulting combustion causes a puff 
of smoke which can be observed through a theodolite and also 
burns a string which releases the instrument with a flag from 
the balloon. This release is also observed. The tail method of 
observation enables the height of the balloon at the moment of 
release to be calculated. The temperature at which release takes 
place is determined by the size of the paper disc and these discs 
are made in various sizes, one being chosen in accordance with 
the particular temperature which it is desired to indicate. 
The height-temperature data which have been obtained in India 
by the method are stated to agree within 1°C. with those obtained 
by the Dines meteorograph. 

It does not appear that any steps are taken to recover the 
instrument when it falls, and if used in this country the 
expense of the method would be by no means negligible. Prob- 
ably this type of instrument can be made a good deal more 





*An upper air temperature indicator for use vvith pilot balloon, by C. 
Chatterjee, Gerlands Beitriige zur Geophysik, Vol. © 4 (1929), pp. 348-52. 
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cheaply in India, and the success obtained in a large number 
of ascents made at selected observatcries in India appears to 
have fully justified the method. 





Medical Climatology in Austria 

The Bureau of Public Health in the Ministry of Social Adminis- 
tration, Vienna, sends us a series of reports, reprinted from the 
official journal ‘‘ Mitteilungen des Volksgesundheitsamtes,’’ in 
which the activities of this service ire described. A number of 
stations have been established at levels up to 5,000 feet, furnished 
With autegraphic instruments for recording sunshine, tempera- 
ture and humidity, rain- and snow-gauges, anemometer and 
also a katathermometer, wedge photometer and scale for measur- 
ing the blue of the sky. The investigations are specially directed 
towards the establishment of health resorts, especially sanatoria 
for tuberculosis. 

The reports hitherto received include an introductory state- 
ment of the programme by Dr. V. Conrad, a report on a year 
of climatic observations in Gargellen (Montafon) a report on the 
climate of Grafenhof-St. Veit (Salzburg), a paper on the rate 
of cooling in the rest-room of the curative station for con- 
sumptives at Grafenhof and the temperature sensations of the 
patients (in which observations with the katathermometer were 
largely used), a report on the climatic observations on the 
Muttersberge, near Bludenz, in Vorarlberg, measurements of 
radiation on Semmering, measurements cf water temperature in 
public bathing places in lakes in the Austrian Alps, and a brief 
preliminary account of methods of investigation into the physical 
and chemical characteristics of mud-baths. 


Reviews 
The Climate of the Netherlands. (. Air pressure, D. Wind. 
By Dr. C. Braak. K. Ned. Meteor. Inst. No. 102. Med. en 
Verh. 32. Size 94in. x 63in., pp. 117 (Dutch) + 41 (English 
Summary). /i/us. Batavia, 1929. 
The preparation of a handbook on the climate of the Nether- 
lands, by the Royal Meteorological Institute of De Bilt, began 
several years ago. In 1913 appeared the section on rainfall and 
in 1920 that on temperature ; these were under the authorship of 
Dr. Hartman, and included translations in French. The present 
section on air pressure and wind is by Dr. C. Braak and includes 
a summary, rather than a full translation, in English, but it 
seems likely that no information of importance has been 
omitted. 
Average values of pressure at five stations are given, based 
on observations since 1901, the year when accurate standardisa- 
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tion ot barometers began. The figures for diurnal variation are 
mostly based on shorter periods, while for absolute extreme values 
ot pressure a series of combined observations, at Utrecht and 
De Bilt since 1848, is used. Examination of the tracks fre- 
quented by depressions in Holland and neighbouring regions 
leads to a modification of the resalts usually quoted on the 
authority of van Bebber, as for instance in Hann-Siiring’s 
Lehrbuch. 

The annual and diurnal variations of wind velocity and direc- 
tion are very fully discussed, with tables and diagrams. A 
table is included showing averages of wind velocity reduced to 
a level of 6 metres above ground. In the case of De Bilt, for 
instance, winds of force 5 and 6 at the 20-metre level are reduced 
to the 6-metre level by subtracting 15 per cent. The reduction 
factors are based on the work of Hellmann, Dines and others, but 
how far results obtained near Berlin, ray, may be taken as valid 
for stations near the coast of Holland is open to argument, as 
is indeed admitted in the text. The uncorrected figures being 
given, however, the reader may use which he pleases. The 
remainder of the English text is devoted to descriptions of some 
noteworthy gales and a note on whirlwinds, it being stated that 
during the period 1888-1913 Holland experienced whirlwinds of 
more or less importance on an average of 8 days a year. This 
work forms a valuable discussion of pressure and winds in 
Holland. Several previous reviews in this magazine have com- 
plimented Dr. Braak on his command of the English language ; 
in this case he again deserves the thanks of all those English- 
speaking meteoroljogists who have not an equivalent knowledge 
of the Dutch language. 

S. T. A. Mrrrzees. 


La Mécanique Différentielle des Fronts et du Champ isallo- 
barique. Par Antonio Giao. Mémorial de UV Office National 
Météor de France, No. 20, Paris, 1929. 

The author of this work has for some years made a study of 
methods of forecasting practised in different Continental coun- 
tries. In France special attention is paid to pressure changes, 
shown by isallobars, while in Norway the chief emphasis is on the 
discontinuities, or ‘‘ fronts,’’ separating different air masses. 
The memoir under review aims at a synthesis of the two methods, 
by means of an analytical discussion of the changes of pressure 
in relation to the fronts. General Delcambre, the Director of 
the French Meteorological Office, contributes a preface, and this 
is followed by a short introduction by Dr. J. Bjerknes. Both 
writers speak in terms of high praise of M. Gito’s work. 


The memoir is worth the attention of those who wish to increase 








168 THE METEOROLOGICAL MAGAZINE. {Aug. 1930 


their familiarity with the theoretical aspects of fronts, and with 
the type of analysis involved. The style is very clear, and the 
analysis quite straightforward, but nevertheless a shorter work 
would have appealed to a larger number of readers. It is 
useful to have a mathematical discussion of this subject, but, as 
in almost every branch of meteorology, the complete mathematical 
expressions are complex, and simplifications have to be intro- 
duced. In a paper containing some hundreds of equations it 
is not always easy to know on what assumptions any particular 
formula is based. 

The initial line of attack is the consideration of two adjacent 
infinitesimal elements, one on each side of an idealised surface 
of discontinuity, at a particular instant. These elements have 
equal pressures and equal components of velocity and accelera- 
tion normal to the surface of discontinuity, although they are 
moving on different tracks, with different components of velocity 
and acceleration in other directions. From these facts and from 
the equations of notion, it is possible to deduce various relation- 
ships. From p. 39 onwards, most of the formule are expressed 
as far as possible in terms of the pressure and its changes, since 
this is the variable which can be observed most accurately, and 
which is least dependent on purely local and superficial effects. 
The fundamental relations are derived by a method similar to 
that mentioned above, but for the most part in two dimensions 
only. The front is taken at right angles to the z-axis, and we 
have the equation— 

(Pye — Pr + oP, — Pe + Uy, P2 
dt Jf ot ox ot ox 

The left-hand term gives the change of pressure on either element, 
moving along with the front with velocity u,, while the suffixes 
1 and 2 refer to the separate elements. For simplicity we may 
consider a V-shaped trough with the isobars on each side making 
an acute angle with the front. Then the element in advance of 


. : : : ’ op 
the front is moving towards higher pressure, and the term 1, 
x 
is positive, whereas the corresponding term for the element in the 
. : r op . * op 
rear is negative. The terms °? are of course always different 
ot 2 


on the two sides, and in the special case when the pressure at the 
moving front is not changing, they cancel out the others. If 
we ignore details of structure, which do not enter into the 
idealised front, the motion u, does not in general correspond 
with that of any element of air, so that it is difficult to attach 
a physical meaning to the difierent terms. The equations admit 
of considerable development in terms of the pressure gradients 
and their changes and of the fields of isallobars. Somewhat 
similar methods are adopted in the case of temperature distribu- 
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tion, and the sharpening or smoothing out of fronts. The 
adiabatic relation between pressure and temperature is consi- 
dered in detail. 

The more complex equations are simplified by rejecting the 
smaller terms. Hesselberg and Friedmann’s figures for the 
order of magnitude of the different terms are used more than 
once. On p. 25 a six term expression for the acceleration of 
the front is much simplified for the earth’s surface by assuming 
that the vertical velocity is zero, and the same assumption is 
sometimes made later on. The assumption is not in general 
justifiable when applied to a front, as it ignores the convergence 
to the front. Later in the paper it is shown from anemograms 
that the difference between the wind components normal to the 
front on the two sides is small. This one would expect, since 
the component of pressure gradient is the same, but unfor- 
tunately the small difference is important for the problems 
considered in this memoir. 

The equations are of course based on infinitesimals, but they 
can be adapted to actual weather maps by the introduction of 
approximate methods based on finite differences. Dr. Bjerknes, 
in his introduction, states that some of the formule led to suc- 
cessful 12-hour forecasts at Bergen. Further developments will 
be awaited with interest. 

From the examples given by M. Giao, it is by no means self- 
evident that the use of the formule would lead to an improve- 
ment on the methods now in use, which really consist of extra- 
polations from the previous movements of the front, and from 
the changes of pressure and of gradients. Roughly speaking, 
present methods deal with phenomena zn toto. Whether analy- 
tical methods would give better results is likely to depend on 
how far the separate terms obtained in the analysis correspond 
with physical realities. 

In the final chapter the author discusses the forecasting 
problem and expresses the opinion that the study of fronts and 
of air masses on the earth’s surface provides the most hopeful 
line of advance. He considers that in spite of surface friction 
the conditions at the ground are less complex than those up 
aloft, the main reason being the absence of vertical motion. The 
reviewer cannot agree with this opinion. The primary units 
of atmospheric circulation, the cyclone and the anticyclone, seem 
to present three-dimensional problems, insoluble from a consi- 
deration of surface conditions alone. 


C. K. M. Doveuas. 


Books Received 
Man and his climatic environment in the Tropics. By Prof 


R. de C. Ward. 
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The acelimatization of the white race in the Troyes. By Prot. 
R. de C. Ward. 

Résumés mensuels ct annuels des Observations Météorologiques 
faites aux stations de 11 ordre du Késeau de U Observatoire 
Geophysique d UV Oriente Lointain. Année 1919. Fascicule 
Ill. Vladivostok, 1929. 

Some of the Work of the Geophysical branch of the Solovetski 
Society for local observations, by A. G. Sanin (in Russian). 
Solovetsk Islands, 1929. 

Deutsches Meteorologisches Jahrbuch, 1928, Freie Hansestadt 
Bremen. Edited by Dr. A. Mey, Jahrgang xxxix, Bremen, 


1929. 


Obituary 

Father José Algué, S./.-—Born at Barcelona en December 2&th, 
I856, José Algue began his studies at the Colegio de San 
Ignacio and eariy came under the influence of the Rev. Don 
José Faura, brother of the founder and first Director of the 
Observatory of Manila in the Philippine Islands. His interests 
took a scientific turn, including mathematics, physics and 
chemistry, and in 1889 he was selected by the superiors of the 
Compania de Jesus to collaborate in the work of the Observa- 
tory. In L891 he visited the United States to study astronomy 
and in i893 he took an active part, on behalf of Spain and the 
Philippines, at the International Meteorological Congress which 
met at Chicago. Ater this Congress he returned to Spain, and 
thence proceeed to Manila as Assistant Director of the Observa- 
tery under Father F. Faura. 

The year 1894 was remarkable for an extraordinary number 
of typhoons, and Father Algué immediately commenced the 
study which became his chief work. His first essay appeared in 
1X95, followed in 1897 by ‘‘ Baguios o ciclones filipinos ’’ and 
* El Barociclonémetro.’’ The same year, on the death of 
Father Faura, he became Director of the Observatory. In 
1904 followed his famous monograph ‘‘ Cyclones: of the Far 
East,’’ indispensable for all subsequent studies of the pheno- 
mena of tropical cyclones. This work was written in English 
but has been translated into several other languages. Other 
meteorological work was not neglected, however: as early as 
1898 he published a paper on ‘‘ The clouds of the Philippine 
Archipelago.’’ The network of stations and the meteorological 
service of the Philippines was continually expanded, including 
the erection in 1907 of the high-level observatory of Mirador, 
at a height of 1,512 metres, and Father Algué was a regular 
attendant at the International Meteorological Conferences. In 
1906 he was elected an Honorary Member of the Royal Meteoro- 
logical Society, and he has made three contributions to the pages 
of the Quarterly Journal. In 1924 he again visited Europe 
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to organise the Philippine exhibit at the Vatican missionary 
exhibition of 1925, and then ill-health made it impossible for 
him to return to Manila. He died at Roquetas on May 27th, 
1930. accent 
News in Brief 

According to a note from the Norddeutscher Lloyd in the 
Meteorologische Zeitschrift for May, 1930, so-called pilot balloon 
stations have been instituted on some German liners from which, 
weather permitting, one or more balloons are sent up daily. One 
of these vessels is the Sterra Morena, on which observations up 
to 16,000m. have already been made. 


Erratum 
July, 1930, p. 133, line 4, for ‘‘ 49°F. at lh.’’ read ‘‘ 39°F. 


at lh.” sel etoeeeacedaeenl 
The Weather of July, 1930 


The most noteworthy features of the month were the prolonged 
period with day temperatures below normal, the heavy rainfall 
in parts of England and south Scotland and the excessive number 
of days on which thunderstorms occurred. An indefinite ridge 
of relatively high pressure across England with a stationary 
depression to the northwest gave warm sunny weather generally 
in England for the first week though slight rain occurred 
locally. In Scotland and Ireland the weather was more un- 
settled with showers and bright intervals. Heavy rain, how- 
ever, fell at a few places on the 2nd-4th, including 1°62in. at 
Rathnew, Co. Wicklow on the 3rd. Thunderstorms occurred 
in Scotland and north England on the Ist-4th and in eastern 
England en the Ist. Temperature was high during this time 
reaching 79°F. at Hull on the 2nd, 81°F. at Tottenham on the 
5th, 82°F. at Norwich on the 6th and 80°F. at Southampton 
on the 9th. The depression centred near Iceland moved south- 
eastward on the 9th and with northerly winds over the British 
Isles, temperature fell markedly that cvening. The weather 
continued sunny in the north and west for a day or two but 
much cloud and local severe thunderstorms were experienced 
in the east and south on the 10th and 11th. The 5th, 6th and 
7th were the sunniest days of the month in south England and 
the 11th and 12th in north England and Scotland, 15:lhrs. 
of bright sunshine occurring at Oxford on the 5th, at Hastings 
on the 6th and at Rothesay on the 11th. Subsequently with 
depressions moving slowly and erratically across the country, 
the weather became unsettled and cool, with a general deficiency 
of sunshine. Except for the 13th, day temperatures remained 
generally below normal to the end of the month. The 22nd 
and 23rd were the coldest days, many places in the Midlands 
reporting maxima of only 51°F. Rain fell on most days 
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between the 12th and 31st with frequent thunderstorms but 
there were many long bright periods between. The sunniest 
days were the 17th, 19th, 25th, 27th and 31st, 14°9hrs. occurred 
at Deerness on the 25th, 14°4hrs. at Shoeburyness on the 27th 
and 12°0hrs. at Collumpton on the 19th and at Bath on the 
3lst. Thunderstorms were most widespread over Great Britain 
on the 29th and 30th. The rainfall amounts were generally 
small, except for isolated falls (2°00in. fell at Lincomb Lock, 
Worcester, on the 13th, 2°89in. at Castle Caulfield, Co. Tyrone, 
on the 16th and 2-O0in. at Berwick-on-Tweed on the 17th), and for 
the extremely heavy falls which occurred over the area extending 
from Norfelk and Brecen to Aspatria and Durham from the 
20th to 23rd. The heaviest and most continuous rain of 
this peried fell in the North Riding, Yorkshire, where there 
was severe flooding.* Except for Aberdeenshire, the London 
area and parts of Cornwall the total rainfall for the month was 
above normal. The distribution of sunshine was as follows— 


(hrs.) hrs.) (hrs.) (hrs). 
Lerwick 111 1] Liverpool] 146 —47 
Aberdeen 157 — 2 Ross-on-Wye 177 —22 
Dublin 128 — 42 Falmouth 231 + 6 
Birr Castle 94 — 50 Gorleston 177 —54 
Valentia 119 — 40 Kew 173 —28 


Pressure was below normal over western Europe (except 
the Iberian Peninsula) and the Azores, the greatest deficits 
beine 6°3mb. at Brest and 6'Imb. at The Helder, while 
pressure was above norma! over Spitsbergen, northern Iceland, 
the Iberian Peninsula and most of the North Atlantic, the 
ereatest excess being 3°8mb. at Jan Mayen. Temperature was 
above normal in Spitsbergen, Scandinavia and Portugal and 
below normal in central Europe, while rainfall was deficient 
in Spitsbergen and northern Scandinavia and in excess in 
southern Scandinavia and sentral Europe. The total rainfall 
was about twice the normal in south Seania and Dalsland but 
only 60 per cent of the normal in Norrland. 
Thunderstorms were experienced in Belgium on the 1st and 
a hailstorm ruined most of the grape crop in the Vauvray 
district of France on the 2nd. Warm weather was experienced 
in Hungary early in the month. On the 6th a waterspout 
occurred between Lausanne and Vevey and torrential rain, 
accompanied by gales fell over Switzerland on the 11th and 
12th causing floods. On the 13th there was heavy snow in 
Switzerland with a considerable drop in temperature. Great 
heat was experienced throughout Portugal about the 15th. A 
forest fire broke out between Saint Raphael and Valescure on 
the 15th, but was extinguished the following day. Heavy rain 
caused damage to crops again in Switzerland about the 25th. 
The Rhone and the Arve were both rising rapidly and floods 


*See p. 158% 
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were reported from Haute Savoie and Canton Ticino. A 
cyclone swept over Adrianople on the 26th causing loss of life 
and material damage. 

A severe typhoon swept across Kiushiu, the southernmost 
island of Japan, and northwards along the eastern coasts of 
Korea on the 18th. Over 400 people were killed, mainly in 
Korea, and great material damage was done both on the sea 
and land. Severe floods occurred on the Indus, near Shikarpura 
and Larkana on the 25th. The flood water was diverted from 
the towns then, but heavy rain continued for some days and 
by the 31st the situation was much worse. Shikarpura was 
nearly surrounded by deep water, and water from the hilly 
Baluchistan tracts was coursing through Jacobabad. The 
villages of Jhatpat and Mamal were submerged and the thou- 
sands of refugees from Shikarpura, Sultankot and Khanpur 
were in peril. 

The South Australian drought was broken by a fall of 
between 1 and 2in. of rain between the lst and 3rd. Further 
general rains in South Australia towards the end of the month 
greatly benefited the wheat and pastoral lands. 

Hail caused much damage to the crops in the Prairie Provinces, 
Canada, about the 11th and again in Saskatchewan on the 
17th. Warm wather was experienced in British Columbia early 
in the month. A severe thunderstorm occurred in New York on 
the 3rd. Temperature was above normal in the west of the 
United States during the first week of the month and this heat 
spread to the east for the rest of the month. During the heat 
wave 106°F. was recorded at Washington, D.C., on the 20th 
and 98°F. at New York on the 2lst. After this there was a 
slight fall in temperature but it still remained above normal. 
Rainfall was generally deficient. Rather cool dry weather 
prevailed generally in the Argentine during the first three 
weeks of the month. 

The special message from Brazil states that the rainfall in 
the northern and central regions was scarce with averages 
157in. and 0°47in. below normal respectively, while in the 
southern regions the distribution was irregular with an average 
almost normal. Four large anticyclones passed across the 
country. Gales were experienced along the coast southwards 
from Cabo Frio. Crops were generally affected by the lack of 
rain and the vegetables in the south harmed by the frost, At 
Rio de Janeiro pressure was 1°6mb. below normal and tem- 
perature 1°6°F. above normal. 


Rainfall, eas 1930.— —Ganeual Distribution 
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